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ABSTRACT
An inventory was completed of the woody vegetation of a
6.5 hectare section of a mesic sand-forest near Forest City,
Mason County, Illinois.

This forest,

which is loca ted on

stabilized sand dunes in the Illinois River Section of the
Illinois River and Mississippi River Sand Areas Division,
has a stand composition of 247.5 stems/ha (above 10 cm
dbh.), and a

basal area of 16.1 sq. m/ha.

A total of 21

woody species are present on the site with Black oak
comprising 84% of the Basal area and 61% of the total
individuals, and having an importance value of 144.9.
oak is ranked second in number of tree seedlings,
fifth in number of saplings.

Black

but only

Black hickory is second in

importance with an IV of 22.6 and comprising 16% of the
individuals and 6% of the basal area on the site.

Black

hickory ranks first in number of tree seedlings and saplings
and is evenly distributed throughout the site.

Blackjack

oak and mockernut hickory are third and fourth in importance
with IV 's of 15.0 and 10.9, respectively.

Blackjack oak has

relatively few seedlings and saplings, when compared to
black oak and black hickory, and has a clumped distribution,
being limited to the margins of several small openings in

the woods.

The low number of seedlings and saplings and its

low importance value, indicates that mockernut hickory is of
minor importance in the overstory canopy.
The understory shrubs and vines strata is composed of
11 species , five of which are of major importance .
important species include, poison ivy,

The five

fragrant sumac,

prickly ash, gray dogwood and gooseberry,

in order of

importance . All of these species are indicative of mesic
sand-forests.
The overstory canopy composition, as well as,

the

seedling and sapling compositions and densities, all
indicate that this woods represents a relatively high
quality example of a mesic oak-hickory sand-forest
associated with the stabilized dunes of the sand areas of
central Illinois.

INTRODUCTION
Few studies have been completed of mesic oak-hickory
sand forests in Illinois.

Rodgers and Anderson (1979)

conducted a study to determine the presettlement vegetation
of McLean and Mason Counties, in Illinois .
land surveys ,

Using original

they determined that Mason County, in

presettlement times, was composed of 67 . 7% prairie, 14.4%
savannah, 4.3% open forests,
closed forests.

4.6% lakes and swamps and 9.0%

They also stated that only 2% of the

county, was forested at the time of their study .

A later

study by Adams and Anderson (1980) , dealing with responses
of forest plant species to a moisture gradient was conducted
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in 37 forest sites in Central Illinois and concluded that
blackjack oak and black oak were the dominant species in
forests occurring on upland sandy sites, such as those
located in Mason County .
More recently

McDowell et al.

(1983) in a study of

several dry and dry-mesic sand savannahs in the Kankakee
Sand Area Section of Illinois and Indiana.

They concluded

that black oak along with white oak were dominant in these
sites in Northeastern Illinois.
The following study was conducted on a 6.5 hectare
tract of mesic oak-hickory sand-forest located approximately
3 miles west of Forest City in Mason County Illinois (SW 1/4
sec 11, NW 1/4 sec 14, NE 1/4 sec 15, T22N, R7W).

This

study site is in the Illinois River Section of the Illinois
River and Mississippi River Sand Areas Division (Schwegman,
1984).

This mesic oak-hickory sand forest represents a

remnant of a much larger forest that occurred on stabilized
sand dunes in Mason County before settlement by European
man.

The present study was undertaken to determine the

floristic composition and structure of this forest, and to
examine some of the ecological parameters responsible for
its existence.

MATERIALS AND METHODS
During the summer of 1989, a 6.5 hectare area of a
mesic oak-hickory sand-forest was surveyed in Mason County,
Illinois.

The area was divided into quadrats, 25 meters on

a side (0.154 acres).

The number, size and species of all
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living and dead-standing trees, above 10 cm dbh, were
recorded for each of the 104 quadrats.
dominance,

The relative

relative density and importance value (IV) were

then calculated for each species encountered in the study
area.

The procedure for IV determination follows that

developed by Mcintosh (1957) and later by Boggess (1964),
and is the sum of the relative density and relative
dominance .

The average diameter,

the density (stems/ha) in

broad diameter classes and the basal area (sq.m/ha) were
also calcula t ed for each species present in the study area.
Nested circular plots, 0.0001, 0.001 and 0.01 ha in
size were randomly located in each quadrat 25 m on a side.
In the 0.0001 ha plot,

seedlings under 40 cm in height were

recorded, in the 0.001 ha plot, seedlings more then 40 cm in
height,

but less then 2.5 cm dbh, were recorded and in the

0.01 ha plot, saplings (2.5-10.0 cm dbh) were recorded and
their densities (stems/ha) determined. Nomenclature foll·ows
Mohlenbrock (1975).
Throughout the site, five soil pits were randomly dug
to determine the depth of the A horizon .

From each of these

pits, soil samples were taken from both the A and B horizons
for determination of soil texture and pH.

The samples were

analyzed for soil texture using the Bouyoucos hydrometer
method (Bouyoucos, 1962).

Soil pH was determined using a

Corning pH meter, Model 7.

RESULTS AND DISCUSSION
A total of 21 woody species were recorded in the
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woodlot.

Of these 10 were canopy trees and 11 were

understory shrubs and vines.

In Table l, is a listing of

the canopy species encountered, with the number of trees and
basal area per hectare,

relative values, importance values,

average diameters, and diameter classes .

Species which

were of minimal significance are also listed in table 1 as
"other s ".

A listing of the five leading sh rub s and vines,

along with individuals per hectare appears in Table 2 .
Of those species encountered, Q~!£~~~ ve!~!!~! Lam.
(black oak) ranks first in importance value with the highe st
relative dominance and relative density of the species
present .

It constitutes 61% of the individuals and 84% of

the basal area (sq.m/ha) and is the dominant species
throughout the wo ods.

Black oak is dominant in all diameter

classes , with the largest number of individuals in the lower
diameter class .

It ranks second in the number of tree

seedlings present,

but only fifth in saplings (table 1).

f!£l! £!~!~~ Buckl.

(black hickory) ranks second in

overstory dominance with a IV of 22.6 and is common
thro ughout the woods .

It comprises 16% of the individuals

and 6% of the basal area on the site.

Black hickory has a

large number of individuals in the lower diameter classes,
but has consistently fewer trees in the higher diameter
classes, with no individuals in the 50+ diameter class .

It

has the largest number of tree seedlings and saplings
througho ut the woods.

The large number of trees seedlings

and saplings, along with the relatively large numbers of
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trees in the lower diameter classes, suggests that black
hickory will probably increase in importance in the future.
This large number of seedlings and saplings is possibly the
result of the suppression of periodic fire s which wou ld
cause high mortality in the thin barked hickory saplings and
se edlings.
g~~£~~~ ma£!!!~~!£~ Muenchh .

(blackjack oak) has an IV

of 15, ranking third in importance .

This species accounts

for only 10% of the individuals and 5% of the basal area
within the woods .

Blackjack oak has relatively few

individuals in all diameter classes and of these, most are
in the 10-20 and 20-30 cm diameter classes .

This species

has relatively few seedlings and saplings when compared to
black oak and black hickory .

Blackjack oak also has a

clumped distribution in the woods, commonly being found at
the margins of small openings . These openings are usually
less then 1/4 ha in size, have a sa nd soil with little
organic material, and are dominated by
(Raf.) Raf.

Q£~~!!~ ~~~!!~~~

(prickly pear) and various xeric herbaceous

prairie s pecies .
~!El~

to~~~!£~~

(Poir.) Nutt .

(mockernut hickory) ranks

fourth in importance with a IV of 10.9 and comprises only 8%
of the individuals and 3% of the basal area at the site.
The majority of the individuals in this species occur in the
lower diameter classes .

The low number of seedlings and

saplings of this species correlates with mockernut's
relatively low importance as a component of the overstory .
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The other tree species present are of only minor
importance in the woods with a combined IV of 6 . 6 .
£~eu~~~~~~!~ L.

Robinia

(black locust), with an IV of 3.3, is

restricted to the lower diameter classes.

It is usually

found in areas where past tree-falls have created canopy
openings.

Prunus serotina Ehrh.

minor importance,

(black cherry), also of

is common in the seedling and sapling

layers and the small trees are scattered throughout the
woods.

The other tree species encountered [~~~~~££~~

albidum (Nutt.) Nees.
(American elm), ~~~!~~~ ~!~£~ L~ (black walnut) and ~~!ti~
occidentalis L.

(hackberry)] are of very minor importance,

all with !V's less than 1.0 (Table 2).
Coppice trees are common in the woodlot.

As used in

this text, coppice growth refers to any tree with two or
more stems from a single trunk.

In this forest,

there are

10.2 coppice trees/ha with an average of 22.5 stems/ha,
and a

basal area of 1 . 4 sq.m/ha.

exhibiting coppice growth,

Of the five species

black oak ranks first,

with 8.3

trees/ha, an average of 2.2 stems per tree and an average
-diameter of each stem of 29.6 cm dbh.

Black oak accounts

for 82% of all coppice trees and 93% of their basal area .
Blackjack oak averages 1.2 coppice trees/ha with each stem
averaging 15.0 cm dbh.

Other species with coppice

individuals within the woods are black hickory , mockernut
hickory and black locust.

These three species are of minor

importance in terms of coppice growth, since they account
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for only 6% of the coppice trees and 4% of their basal area .
The extent of coppice growth in these woods may be due to
past fires.
The extent of tree mortality is a fairly important
feature of this woods, averaging 28.5 dead standing trees/ha
with an average diameter of 28.2 cm dbh and a basal area of
2.2 sq . m/ha.

The species with the highest mo r tality is

black oak with 24.l dead trees/ha with an average diameter
of 29.9 cm dbh.

This species accounts for 85% of the dead

trees and 94% of their basal area in the woods.

Blackjack

oak has the second highest mortality with 3 . 7 dead trees/ha
with an average diameter of 18.8 cm dbh.

A few dead

individual s of black hickory were also found in the woodlot.
Five woody shrubs and vines are common in the
understory (Table 2) .

Toxicodendron radicans
--------------------

(L.) Ktze .

(poison ivy) is the most common, averaging 7788 ste.s/ha.
Rhus aromatica Ait.

(fragrant sumac) has 7349 stems/ha

followed by ~~~!~£E~r!!~~ ~~~£!£~~~~Mill .
with 6144 stems/ha.

f£!~~~ ! ~££~~sa Lam.

(prickly ash)
(gray dogwood) is

also relatively abundant in the understory with 3990
stems/ha, while

Ribes missouriense Nutt .

(gooseberry) has

the least number of seedlings of the 5 species, with only
442 individuals/ha.

All of these species are common to dry-

mesic forest areas.

Prickly ash and gray dogwood are

especially common, although goose berry and poison ivy reach
their maximum importance in mesic forested areas, with
poison ivy usually being the most numerous shrub in all
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forest types in Central Illinois (Adams and Anderson 1980) .
The other species l~E~~~~ !!~!~!~na L.
£E!~~!ia!~

L.

(pin cherry), ~te!~~

(wafer asb), ~~!~~!~~~~! ~(Wood.) Britt .

(Iowa crab apple), ~~~!E~E~~ !!E~!~!~~~ L.
~~El!~~~~~£!£~~~ Walt.

Pursh.

(red cedar),

(hazelnut) and ~~~EE~~£~~~~£~~~

(leadplant)) in the seedling layers are of minor

importance.
The results of the soil analysis are listed in table 3,
and includes the deptb of the A horizon , soil texture and
pH for the A and B horizons .

The A horizon had an average

depth of 8 . 0 cm with an average pH of 5.1 .

The B horizon

had an average soil pH of 4 . 8, making it slightly more
acidic than the soil in the A horizons.

Both the A and B

horizons had similar soil texture with sand being the major
component.

The A horizon had an average soil texture of

88 . 6% sand, 3 . 1% silt and 8 . 3% clay, while the B horizon had
an average soil texture of 90.9% sand, 2.1% silt and 7.0
clay .

These results are similar to those of Adams and

Anderson (1980) who reported that sites in the sand areas
along the Illinois River had soils that varied in texture
from 92 - 100% sand.
The results of this study tend to indicate that this
forest is a relatively high quality example of the closed
forests associated with the sand dunes of the Illinois River
Sand Areas Section.

In a study of the presettlement

vegetation of McLean and Mason Counties, Rodgers and
Anderson (1979) concluded that the closed forests associated
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with the sand dunes in Mason County, were dominated by black
oak (IV 118 .1 ),
(IV 21.81).

blackjack oak (IV 18.35) and hickory spp.

The Importance Values from their study are

close to the Importance Values for black oak,

blackjack oak

and black hickory found in the present study.

They also

suggested that these closed forests seem to be fairly stable
in composition,

since the relatively shade-intolerant

dominant species tend to reproduce themselves due to the
lack of competition in extremely xeric conditions and
periodic burns which keep the canopy open.

The fact that

black oak and black hickory have a large number of
individuals in the lower diameter classes, and sufficient
seedling and saplings for future replacement of veteran
trees tends to support the findings of Rodgers and Anderson
(1979).
Later, Adams and Anderson (1980) found that the upland
sites on water-deposited, wind-worked sands along the
Illinois River were dominated by blackjack oak and black oak
in the tree stratum.

Black hickory and mockernut hickory

were third and fourth leading species in the upper canopy on
xeric sites .

They also found that in these stands,

the

dominant saplings were black hickory (averaging 81.3
saplings/ha), black oak (40.0 saplings/ha), mockernut
hickory (28 . 0 saplings/ha),

blackjack oak (27.3

saplings/ha), and that these four species, with the addition
of black cherry, are the important species in the seedling
stratum as well.

The results of the present study are
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similar to those found by Adams and Anderson (1980) except
that there were significantly more saplings found during the
present study .

They also suggest that the basal area of

these xeric sites averages 17.7 sq . m./ha.

The average basal

area for the present study tends to support their findings,
with 16.l sq.m./ha.

Adams and Anderson (1980) also suggest

that these xeric sites are characterized by a

few dominant

tree species, resulting in low diversity, and that diversity
increases in the seedling stratum due to the addition of
three mesophytic species (hackberry, American elm and black
cherry) that are not found in the tree or sapling stratum.
In the present woods all three species were found at very
low densities.

Since the results of this study closely

correlates with the findings of Rodgers and Anderson (1979)
and Adams and Anderson (1980),

this woods probably

represents a high quality mesic sand forest typical of the
uplands of the Illinois sand areas of Mason County.

l l

Table 1.

Densities (0/ha), diameter classes, basal areas (sq m/ha), relative values, importance values and average
diameters of the woody species in a mesic sand forest located near Forest City, Mason County, Illinois.
Seedlings
Sap/J/ha
lings
<40cm >40cm II/ha

Species

10-20

Diameter Classes(cm)
ti/ha
20-30 30- 40 40-50

Av .

5o+ Total

Basal
Area

Rel.
Den.

Rel.
Dom .

Di a~

I. v.

(cm:

Quercus velu tina Lam.

1250

375

46

36.9

47.2

32.2

18 . 9

14.9 150 . 1 13.5

Carya texana Buckl.

1346

1240

222

31.8

5. 5

1.8

1.1

40 . 2

1.0

16.3

6.3

22 . 6 16 .

Querc us marilandica Huenchh.

192

19

6

13.7

8.3

1.5

.2

23.9

.8

9.7

5.3

15. 0

19 .

Carya tomentosa (Poir.) Nutt.

96

288

137

16.3

2.2

1. 2

.2

19. 9

.5

8.0

2.9

10.9

15.

87

68

6.3

.5

6.8

•1

2.7

0.6

3.3

13.

673

788

128

3.7

.3

4.0

•1

1.6

0.4

2. 0 14 .

96

135

5

2. 6

2.6

•l

1.0

0.3

1.3

3653

2932

612

111.3

16.l 100.0 100.0

200 . 0

Robinia pseudoacacia L.
Prunus serotina Ehrh .
Other trees *

TOTALS

64.0

36.7

20.4

.2

15.l

Ulmus americana L., Juglans nigra L.'
* Includes Sassafras albid um (Nutt.) Nees., and Celtis occidentalis L.

247.5

60 . 7 84.2

144.9

30.

Table 2 .

Seedling densities (#/ha) of the woody understory
species in a mesic sand forest located near Forest
City , Mason County, Illinois.

Species

Seed l ings
fl/ha

Toxicodendron radicans (L . ) Ktze .

7788

Rhus aromatica Ait

7259
6144
3990

Cornus racemosa Lam .

442

Ribes missouriense Nutt.

865

Othe r s*
To t al

*

13

2648 8

Table 3 .

Soil texture, depth of A horizon and pH of the A
and B horizons taken from fiv~ soil pits in a
mesic sand forest located 3 miles we st of Fore st
City in Mason County Illinois.

Samples

A Horizon

Depth
(cm)

pH

B Horizon

Soil
Texture

pH

Soil
Texture

-------- - ------------------~-------------------------------

1

9

5. 7

91. 0% sand
0 . 0% silt
9.0% clay

4.8

91 . 5% sand
3.0% silt
5 . 5% clay

2

6.5

4.2

87.0% sand
5 . 0% silt
8 . 0% clay

4. 7

87 . 5% sand
3 . 5% silt
9.0% clay

3

9.5

5. 5

88 .0 % sand
3.5% silt
8 . 5% clay

4 .4

92.0% sand
1. 5% silt
7. 5% clay

4

7.0

4.9

86.0% sand
6.0% silt
7.0% clay

4.8

92.0% sand
1. 5% silt
6.5% clay

5

8.0

5.2

5.4

92.5% sand
1. 0% silt
6.5% clay

av. 8.0

av.

91 . 5% sand
2.0% silt
7.0% clay

5. 1

av. 4 .8

------------------------------------------------------------
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